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The deformed state of fabric and the force applied when a sewing needle penetrates into 
fabric have been studied using a specially designed apparatus. 
The states of deforming yarns when a needle penetrates into (l)a gap between yarns， (2) 
a warp yarn or a filing yarn and (3) an intersecting point of warp yarn and filing yarn of 
fabric， were observed. 
In the hole;corresponding throat plate hole， some of the yarns near the needle move in the 
direction of the hole periphery. On the other hand， other yarns surrounding those yarns go 
the opposite direction. 
The penetration force depends on what part of the fabric is being penetrated. This force 
increases in order from (1) to (3). 
The frequency of each penetrated part is affected by fabric factors. Consequentially， the 
variation in penetration force versus frequency can be seen on the histogram. The average 



















Table 1. Fabrics 
S(aNmopl) e 
Yarn (tCexo) unts 也子}) Thick-
(Wg/eiIdgh) t Corver PFacktionr g 
S(hgefa/r cmsti-fdfnege) s 
恥1aterial Weave ness Factor 
Warp I Filling Warp I Filling (mm) Warp I Filling 
ester 100 plain 11. 1 11. 1 35.8 31. 0 0.13 67.8 111. 3 0.38 0.29 0.27 
2 cupra 100 plain 5.6 5.6 56.0 39.0 0.08 55.6 112.0 0.47 0.20 O. 18 
3 cotton 100 plain 11. 0 1. 3 40.2 27.0 0.25 97.6 112.1 0.26 0.75 0.69 
4 cotton 100 plain 14.8 14.8 53.6 26.8 0.26 121.0 154.4 0.31 1. 23 1. 16 
5 ester65coton35 plain 14.8 14.8 54.6 27.2 0.22 109.4 157..1 0.34 0.92 0.83 
6 cotton 100 plain 14.8 14.8 55.4 29.6 0.31 141. 4 163.3 0.29 3.96 4.13 
7 cupra 100 derivative 5.6 8.3 48.0 40.0 0.09 66.0 116.0 0.49 0.19 0.21 
8 cotton 100 twill 11. 8 11. 8 48.0 37.0 0.21 94.1 146.1 0.29 0.41 0.40 
9 cotton 100 twill 27.8 27.4 48.0 24.0 0.40 198.0 189.1 0.32 1. 19 0.99 
10 cupra 100 satm 4.9 9.2 132.8 45.1 0.13 110.0 148.0 0.56 0.43 0.39 




















けた針⑤を下方に固定する.透明アクリル樹脂の針板 Fig. 1. Model diagram of specially designed a 
相当板②と押え相当板④の間に約 15x 3 Cnlの試験片③ penetration apparatus 
を固定する.②と④の中央に直径2.2mmの丸穴を開 ① microscope 
けた.実体顕微鏡の鏡筒保持部を利用して，⑦を手動 ② plate corresponding throat plate 
操作して，試験片を下降させる.試料の移動量は変位 ③ specimen 
計③(ID-3570 -20，新興通信製)で検出した.布を ④ plate corresponding pressor foot 
構成する糸の変形は針板相当板の穴の外ではみられ ⑤ needle 
ず，中で生じていることを確かめたので，穴の中の地 ⑥ force tranceducer 
糸の変形状態を観測した.ビデオマイクロスコープ ⑦ hand screw 
































る試料の貫通力は低い (N01; 1O.2g， N02; 5. 7g， 





















































Fig. 2. Relation between trace of penetration force 


















Fig. 3. Deformation during needle penetration into different part of plain fabrics ; (a) a gap between yarns 
[Nol，No2，No5] (b) a wrap yarn[No4 -H16] and an intersecting point [No2] 
needle penetration length lmm and 5mm the value in the parentheses average of force by needle 


















































Fig. 4. Deformation during needle penetration into different weave fabric satin [NolO]， twill [No8] and 
derivative [No7] 
needle penetration length lmm and 5mm the value in the parentheses average of force by needle 









Fig. 5. Deformation state of yarns 










象が， Fig.3 (b)N04-HI6， N02に，また，細い
























PENETRATION LENGTH 2;; 
Fig. 6. Trace of force by needle pentration into and 
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PENETRATION FORCE (g1) 
圏 E
Fig. 7. Histogram of penetration force 
A， B， C， D and E are simi1ar to Table 2. 
回 D図 C~B 口 A
Frequency and average of force by needle penetration into same part of fabric 
ave.of A B C D E 
Sa(Nmop) le total 
pentration frequ- ave.of frequ- ave.of frequ- ave.of frequ・ ave.of frequ- ave.of 
force ency force ency force ency force ency fotre ency force 
3 27.8 8 22.9 8 29. 7 4 33.7 O O 
3-H8 37.2 8 32.4 7 39.1 5 42. 1 O O 
6 164.6 6 134.2 10 185.3 2 141. 5 O 2 175.0 
6-H4 189.8 6 166.7 12 201.3 185.0 O 195.0 
10 35.1 O 6 32.0 2 36.0 6 34.8 6 38.2 
」ー ーー ーーー
Table 2. 
ave. of force(gf) 
penetration part A:a gap between yarns， B:a warp yarn， C:a filing yarn， D:edge of an intersecting point， 
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